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(57) ABSTRACT 

A technique for compressing texts such that referential 
integrity, sentence coherency, punctuation and readability 
are preserved and Which provides for compression of sen 
tence constituents based on the type of content, the infor 
mativity of the sentence constituent and the grammatical 
readability of the resultant sentence or phrase. Information 
content portions are parsed to generate parts of speech tags. 
The informativity of the constituents in a phrase or sentence 
is determined and the parts of speech having loWer infor 
mation content and having a 10W effect on grammatical 
readability of the phrase or sentence are selectively com 
pressed. Parts of speech having successively higher infor 
mativity and loW effect on grammatical readability are 
selected for compression until the desired level of compres 
sion is reached. Compressed portions are indicated in the 
summary With a selectable placeholder Which expands to 
display the compressed text. 
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john ate the donuts in the kitchen <near the window at 4 prn> on Sunday. The big 
<stale> glazed donuts were in the waxed <half-torn> white bag. He eats the 

sugary confections <during dinner every day> during his vacations. <It might be 
the case that> he <will> gain weight. 

Fig. 7 

in the waxed white bag. He eats the sugary confections during his 
vacations. he ...might gain weight 

[ John ate the donuts in the kitchen on Sunday. The big glazed donuts were] 

Fig. 8 

the waxed white bag. He eats the sugary confecu'ons <during dinner every day> 
John ate the donuts in the kitchen on Sunday. The big glazed donuts were in 

during his vacations. he ...might gain weight. 
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waxed white bag. He eats the sugary confections during his vacations. he 
john ate the donuts in the kitchen on Sunday. The big glazed donuts were in the 

might gain weight. 
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1) He ate the donuts in the kitchen - - -: ~ H'P4-pi? on Sunday. Fig 1 1 

Dutch 
Hij at de donuts in de keuken op zondag one-Mane . - = : 
He ate the donuts in the kitchen on Sunday at 4 o'clock near window 

German 
Er ass die donuts arn-Eenstec- in der kueche am Sonntag uml'é-hr Fig 118 
He ate the donuts near window in the kitchen on Sunday at 4 ' 

French 
Dirnanche é-4-heures, il a mange les beignets dans la cuisine, . e 1 . _ : , ; 
Sunday 4 o'clock He ate the donut in the kitchen near the window 

Chinese 
XingQiTiEinXiLSi-Dié'tn ,TiZai ChuFang . " Chi'DianXi'n 
Sunday pm 4 o'clock He locate kitchen window near eat donut 

Fig. 11A 

apanese 
KARE HA NlTlYOUBl-N-9-69E94di Nl DAIDOKORO ‘ ‘ “ - ‘ DONUTS W0 TABEMASITA 

He Sunday on pro 4 at the kitchen on the window near the donuts ate 

2) The big old green boat floated In the cold murky dirty Water. 

Dutch 
De grote-eude groene boot dreef in het vieze ke-udetroebele water. 
The big old green boat ?oated in the dirty cold murky water. 
German 
Das osse, else, gruene Boot schwamm irn kalten, gueben, dreckigen Wasser. 
The ig old green boat ?oated in cold murky dirty water. 

French 
Le grand etyieux-bateau vert beignait dans une eau froide, sale at boueuse. 
The big and old boat green ?oated in a water cold and murky. 

Chinese 
Zhé Tiao jiu De D‘a Chuan Yi' Chian Biéio Zai Wit Ehué-BéLéng Shui 
This old green big boat was ?oat in dirty dark cold water in 

apanese 
MIDORHRO NO'PHREH OOKINA BOAT GA TUMETAKUTE USUYOGORETA KAWAN] UKANDEIMASITA 
Green old big the boat cold murky-dirty the water ?oated in 

Fig. 11A 
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3) Dad takes a brrsk Walk before breakfast every day during the summer. 
Dutch 
In de zomer makt vader el-ke-éag een gezonde Wandeling 
In the summer takes father every day a healthy Walk before the breakfast 
or (after seeing the German) 
Vader maakt in de zomer elkedag een gezonde Wandeling Y . 
Father take in the summer every day a healthy walk before the breakfast 
German 
Vater macht im Sommer einen strammen Spaziergang ver-elem¥ruebemeek. 
Father take every day in the summer a brisk walk before the breakfast 

French 
éla-aetue-j-eu-rdpendantl'eté3 Papa se proméne rapidementapied .- -_ _:= g :-_,_-: 
Every day uring summer, father has awalk quickly on foot before the breakfast 

Chinese 

XiaTianDé ShiHou, Fu Qin ' -. -= Summer during dad every day during breakfast 

apanese 
TlTl HA NATUNO AIDA HAWWWSANPO W0 SIMASU 
Dad the summer during every day breakfast beforeabrisk Walk takes 

!_- Kuai Z611 Yi Her 
before brisk Walk a while 

4) ftm'ght-be-fheease-tbaétlohn W1'11g0 to the store. 
Dutch 
Het-zeu-ka-anen-elat John naar de winkel gaat 
It might can thatjohn to the store goes 
a ]0hn gaat misschien naar de winkel 
-) John zou naar He wrnkel kunnen gaan 

German 
,Ee-kann-seinrdase John zum Laden gehen wird. 
It can be, that john to the store go will 
-> john wird vielleicht zum laden gehen 

French 
' John aille au magasin. 

It appears that john Will-g0 to-the store 

Chinese 
Yué Han K6 Néng Yao Q13 Shang Dian 
john might be will go the store 

Japanese 
*GN-SBHH JOHN HA SONOMISE NI IKU KAMO SIftE'PhQdBESU'N‘E 
The case John the store to go will itmightbehhatl 

Fig. 118 
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5) It is the case that John will go to the store. 
Dutch 

' john naar de winkel gaat. 
It is the case that John to the store goes 
—) John gaat naar de winkel 

German 
John wird zum Laden gehen. 
John will in every case to the store g0 

French 
CM que John ira au magasin. 
It is the case thatjohn will-go to the store 

Chinese 
Yué Him Yz‘zo Q? Shiing Di?n 
john will go store 

Japanese 
KGNQBAA-l JOHN HA SONOMISE NI IKU EESH‘GHNE 
The case John the store to willgo it is (that) 

Fig. 110 
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Template Type of Template 
Like in X, _ + _ Contrast/Comparative Markers 

Unlike in X, _ +_ Contrast/Comparative Markers 
As in X, _ +_ Contrast/Comparative Markers 

NP as good as VP+NP VP Contrast/Comparative Markers 
if(MainClausepronounszEALSE); 

SubordinateClause, MainClause_+MainClause_ 
ii(MainClause.pronouns==FALSE); 

PrepositionalPhrase MainClauseyMainClause 

Proposed Subordinate Clauses 

Proposed Subordinate Clauses 

(Section)/(sub—section) _+_ Explicit Document/Argument Organizing Markers 
In the (?rst/second/third) place _->_ Explicit Document/Argument Organizing Markers 

(Eirstly),(secondly) _+_ Explicit Document/Argument Organizing Markers 
(First of all)/(ln conclusion)/(la conclude) _+_ Explicit Document/Argument Organizing Markers 

to wrap up X, _+_ Explicit Document/Argument Organizing Markers 
To begin the discussion (at X) _+_ Explicit Document/Argument Organizing Markers 

to return to a point made earlier _->_ Explicit Document/ligament Organizing Markers 
To continue the discussion of X, _+_ Explicit Document/Argument Organizing Markers 

that be* said _+_ Explicit Document/Argument Organizing Markers 
It could be argued that _—>_ Explicit Document/Argument Organizing Markers 

NounPhrose, NounPhrose, PrepositionalPrase, 
NounPhrose, (VerbPhrase/PrepositionalPhrose)o APPOSlllVeS 
NounPhrose (VerbPhrase/PrepositionaiPhrase) 
NounPhrose, that/which the one who(m) X, 

SubordinateOlouse_->_ 
(Very)/(lntensely)/ 

Nonrestrictive Relative Clauses 

(Extremely)/(lerribly)/(Wondertu|ly) _+_ lntensi?ers/Dumpers 
(Almost)/(Barely)/(Just) _+_ lntensi?ers/Oampers 
(More/Most] importantly, _+_ Attitudinol Markers 

(Most important of al|)/(Normolly)/ 
(CeFtOinI?/(PHMPQJL Attitudinal Markers 

(As usuall/(Ot course) _+_ Attitudinal Markers 
(Fortunately/Hopefully),/./:/; _+_ Attitudinal Markers 

It be* AdjectiveEvaluotive that _+_ Attitudinal Markers 

The/A best/worst possible thing/outcome/result 
(Propositional Phrase) be* SubordinateClause_-> Allltudin?l Markers 

SubordinateClause 
,as be* NOUN.Possessive/PRONOUN.Possessive, 
habit/want/practice/delight/predelictian_->_ 

610*’ Fig. 12 L620 L601 
Attitudinal Markers 
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(and/or), _+_ Conjunctions 
(So)/(Theretore)/(Hawever](As a result) _e_ Logical Connectives 

i so 2 + 2 Loqical Connectives 
(Speci?callymSpealdna’more qenerallyl/tin the general 

cose)/(For exomple)/(ln generall/(Amanq other things)(Amonq 
others), _+_ 

Specificity Markers 

(in my opinion,)/(According to me)/(l think that)7(This writer 
believes)j (In the opinion of the present author) _+_ 

First Person Assessment 
Statements 

(Yet)/(Still)/(EverT/(At ?rst gIanQ/(TnTtiaIIM/Utt ?rst)/ 
(Now)/(Until recentlyT/(ln the past)/(Until now)/(Until Temporal Indicators 

At this point in time _+ Now _ Temporal indicators 
Than ever before _+Than before Temporal Indicators 

For a NOUNtemporaL Temporal indicators 
Whenever _+_ Temporal indicators 

Floating.Quantitier _—>_ Determiners 
DET 0f the NUM? Adjnn* NOUN) DET ADJnn* NOUN_; D t _ 

DETtext <>"each"; NOUN.plUT(]l:TRUE e ermmers 
Each of the NUM? Adinnt NOUN _-> Each ADJnn* D t . 

_transiarm(NOUN).singular _ e ermmers 

DET? ADM‘ NOUN (of) BET? ADJ" NOUN ,_-> DET? ADJ* NOUN Determiners 

most {important/signi?cant/beautiful) be* that _+_ Determiners 
/(i _s,_ Explicitly Marked Asides 
__*___s_ Explicitly Marked Asides 

__*’/;/; __>_ Explicitly Marked Asides 
(PropositionalPhrase.manner/AdverbialPhrase.monnerTnn 
(PrepositionalPhrose.manner/AdverbialPhrase.manner)_ 
—>(PrepositionalPhrase.manner/AdverbialPhrase.monner)_ 

Manner indicators 

(PrepositionalPhraselocotion/AdverbiolPhrase.location)_ 
(PrepositionalPhraselocation/AdverbialPhraselocation)nn 
->(PrepositionalPhraselacation/AdverbialPhrase.location)_ 

Location indicators 

(PrepositionalPhrasetemporal/AdverbialPhrase.temporal)nn 
[PrepositionalPhrasetemporal/AdverbialPhrase.temporal)_ 
+(PrepositionalPhrase.temporal/AdverbialPhrasetemporal)_ 

Temporal indicators 

610 

Fig. 13 
L620 ‘L 601 
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Please. _+_ Poliieness Markers 
_posi_processing(ihonk you. _~>_ ) Politeness Markers 

If you could be SO _ 08 i0 _S_->_S__ Politeness Markers 

if you would/con/wiH/couid _S_,/.—>_S_ Politeness Markers 
If you are able i0 _S_,/'+_S_ Politeness Markers 

_S_ if you (would/con/wiil/could),/.—)_S_ Poliieness Markers 
_S_ if you are able to,/.+_S_ Politeness Markers 

610 

Fig. 14 

620 L 601 
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SYSTEM AND METHOD FOR GENERATING 
ANALYTIC SUMMARIES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of Invention 

[0002] This invention is related to generating text sum 
maries and to compressing text summaries generated by 
other text compression or summary generating systems and 
methods. 

[0003] 2. Description of Related Art 

[0004] Users of information systems must typically absorb 
large amounts of information to accomplish their informa 
tion acquisition goals. 

[0005] In response, vendors of corporate information sys 
tems have attempted to increase the ef?ciency of business 
processes by providing greater quantities of information to 
users ever more quickly. As the number of information 
suppliers and frequency of reporting has increased, users 
?nd themselves deluged With information. 

[0006] In response, commercial, academic and govern 
ment researchers have developed summary generating sys 
tems to decrease the amount of information that a user must 
absorb. SummariZing documents or content portions Will 
alWays result in a loss of information. HoWever, successful 
summariZation requires choosing information to delete that 
minimiZes information loss While preserving the meaning of 
the remaining portions and maximiZing the meaning of the 
resultant summary. 

[0007] For example, conventional summary generating 
methods may pick out isolated Words or phrases from a text 
and print them out in sequential order. These conventional 
summary generating methods give an indication of some of 
the entities or events described by the text, but neither the 
point of the text nor the meaning of the individual Words or 
phrases in context Will be recoverable. The structure and 
readability of the original sentence is not preserved and Will 
frequently contain unresolved and/or incorrectly resolved 
pronouns and other referential items. Since these conven 
tional summary generating methods affect the grammar of 
sentences in the text, the readability of the text is degraded. 
These conventional summary generating systems may also 
omit punctuation in phrases or sentences making the sum 
mary difficult to understand. Conventional summary gener 
ating methods select sentences for inclusion in the summary 
based on statistical criteria including such information as 
position of a sentence in a paragraph, the position of a 
paragraph in a document as Well as statistical information 
about the frequency of co-location patterns of lexical items 
in the document. Therefore the selected sentences do not 
necessarily folloW each other coherently. Referential integ 
rity is not necessarily preserved Which may result in refer 
ential ambiguities. The resulting summary is therefore dif 
?cult to read. Conventional methods that use sentence 
extraction and keyWord extraction techniques are better able 
to produce informative summaries. HoWever such methods 
pose problems of hoW to choose the sentences or phrases to 
extract. 

[0008] Corston-Oliver describes several text compaction 
methods that operate on a sentence by sentence level in 
“Text Compaction for Display on Very Small Screens”, 

Dec. 19, 2002 

Corston-Oliver, S., in North American Chapter of the Asso 
ciation for Computational Linguists (NAACL) 2001 Lan 
guage Technologies Workshops Jun. 3-4, 2001. These meth 
ods include language dependent character removal 
strategies, White space compaction using initial Word capi 
taliZation and the normaliZation of items such as company 
names, dates, personal proper nouns and numbers. 

[0009] Another conventional summariZation system is 
described in “Producing Intelligent Telegraphic Text Reduc 
tion to Provide an Audio Scanning Service for the Blind” in 
Intelligent Text SummariZation, AAAI Spring Symposium 
Series, Stanford, Calif., 1998, p. 111-117. HoWever, these 
text compaction strategies do not preserve the grammatical 
ity of the sentences of the text, Which Would make the result 
more readable. This property of texts is referred to as 
grammatical readability. 
[0010] Many of these problems are addressed in com 
monly assigned copending US. patent application Ser. No. 
09/689,779, entitled “System and Method for Generating 
Text Summaries”, incorporated herein by reference in its 
entirety. In the ’779 application, a structural representation 
of discourse according to a theory of discourse analysis is 
created, a rank is determined and nodes having a rank less 
than or equal to the determined rank are output as a 
summary. Summaries are provided based on the selective 
display of text building units from a structural representation 
of discourse. The techniques discussed in the ’779 applica 
tion preserve referential integrity, coherency and punctua 
tion. HoWever, these techniques for generating text summa 
ries cannot generate summaries shorter than the actual 
lengths of the highest ranked text building units in the 
structural representation of discourse. 

SUMMARY OF THE INVENTION 

[0011] Therefore, methods of generating grammatical and 
coherent summaries, Which do not contain referential ambi 
guities and in Which sentences folloW each other coherently 
Would be useful. Methods of further summariZing the sum 
maries generated by various other summary generating 
methods Would also be useful. 

[0012] The systems and methods for generating analytic 
summaries according to this invention exploit linguistic 
information concerning the function of sentence constituents 
to determine Which sentence constituents to compress and 
Which sentence constituents to retain based on an analysis of 
the informativity or information content of the sentence 
constituent. The informative core of a noun phrase consists 
of the noun and the determiner. The informative core of a 
verb phrase consists of the main verb. The informative core 
of sentence consists of 1) the verb in the main clause; 2) the 
informative core of the complement of the main verb if the 
syntactic speci?cation of the speci?c verb requires a verbal 
phrase to complete its meaning; 3) the informative cores of 
the arguments of the main verb Which express the entities 
implicated in the action or activity expressed by the speci?c 
verb; and 4) all Words expressing tense, modality and 
polarity information. 

[0013] All other Words in the sentence are parts of modi 
?ers or connectives Which simply add more information 
about one of the main components or connectors. For 
example, adjectives, adverbs, contrastive and comparative 
markers, explicit document and organiZing markers, pre 
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posed subordinate clauses, appositives, nonrestrictive rela 
tive clauses, intensi?ers and dampers, attitudinal markers, 
conjunctions, logical connectives, speci?city markers, ?rst 
person assessment statements, determiners, explicitly 
marked asides and temporal, manner and location indicators 
all merely add information concerning the main components 
or connectors. The systems and methods for generating 
analytic summaries according to this invention exploit lin 
guistic theory to identify the informativity of sentence 
constituents based on sentence structure and the contribu 
tions made by various sentence constituents to the meaning 
of the sentence. 

[0014] Adjectives are identi?ed as modifying elements. 
Therefore modi?ers of adjectives can be deleted before 
eliminating the adjectives themselves. HoWever, in some 
cases, the type of text or genre may preclude compression of 
certain types of information. In geographic or topological 
texts, spatial relationship information is critical and should 
not be compressed. Therefore in various exemplary embodi 
ments according to this invention, the degree of compression 
of various constituent elements may also be adjusted based 
on the type or genre of the text. 

[0015] The various systems and methods for generating 
analytic summaries according to this invention may be used 
either before or after any other conventional method or 
apparatus for generating summaries. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a block diagram of a ?rst exemplary 
embodiment of a system for generating analytic summaries 
according to this invention; 

[0017] FIG. 2 is an expanded vieW of a ?rst exemplary 
embodiment of a system for generating analytic summaries 
according to this invention; 

[0018] FIG. 3 is a ?oWchart outlining a ?rst exemplary 
method for generating analytic summaries according to this 
invention; 
[0019] FIG. 4 is an expanded vieW of a second exemplary 
embodiment of a system for generating analytic summaries 
according to this invention; 

[0020] FIG. 5A-B is a ?oWchart outlining a second exem 
plary method for generating analytic summaries according 
to this invention; 

[0021] 
[0022] FIG. 7 is an exemplary text indicating portions to 
be compressed according to this invention; 

[0023] FIG. 8 is an exemplary analytic summary accord 
ing to a ?rst exemplary embodiment of this invention; 

[0024] FIG. 9 is an exemplary analytic summary With an 
expanded portion according to a ?rst exemplary embodi 
ment of this invention; 

FIG. 6 is an exemplary text; 

[0025] FIG. 10 is an exemplary analytic summary accord 
ing to a second exemplary embodiment of this invention; 

[0026] FIG. 11 is a table of exemplary sentences or 
phrases to be compressed in multiple languages; 

[0027] FIG. 12 is a ?rst exemplary template storage 
structure according to a ?rst exemplary embodiment of this 
invention; 
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[0028] FIG. 13 is a second exemplary template storage 
structure according to a ?rst exemplary embodiment of this 
invention; 

[0029] FIG. 14 is a third exemplary template storage 
structure according to a ?rst exemplary embodiment of this 
invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0030] FIG. 1 is a block diagram of one exemplary 
embodiment of a system for generating analytic summaries 
according to this invention. Access to one or more informa 
tion content portions 300 is provided by information source 
200 over the communication links 110. The system for 
generating analytic summaries 100 mediates access to the 
information source 200 for devices Which may require 
analytic summaries. The analytic summaries generated 
re?ect a compression of the information content of the 
information content portions 300. In various other embodi 
ments, the system for generating analytic summaries 100 
may be used to further compress summaries generated by 
any other system or method. Alternatively, the analytic 
summary generated by the system for generating analytic 
summaries 100 may be used as input to any other summary 
generating system. 

[0031] For example, Web-enabled phone 500 requests 
information content portion 300. HoWever, information con 
tent portion 300 is too large to display on the limited display 
of the Web-enabled phone 500. The system for generating 
analytic summaries 100 may be used to mediate access. The 
system for generating analytic summaries acts as a proxy 
that receives the request for information content portion 300 
from Web-enabled phone 500. The system for generating 
analytic summaries 100 forWards the request for the infor 
mation content portion 300 to information source 200 and 
receives the response. The information source 200 provides 
the requested information content portion 300 to the system 
for generating analytic summaries 100 over communication 
link 110. The system for generating analytic summaries 100 
determines an analytic summary based on the received 
information content portion 300. The system for generating 
analytic summaries 100 then sends the generated analytic 
summary to Web-enabled phone 500. 

[0032] HoWever, it Will be apparent that the system for 
generating analytic summaries 100 may be positioned in any 
location and/or in any device or system that alloWs media 
tion of access betWeen the user and the information source 
to be summariZed. For example, the system for generating 
analytic summaries may be located Within Web-enabled 
PDA 400 or Within information source 200 or in any other 
device or location. 

[0033] FIG. 2 is an expanded vieW of a ?rst embodiment 
of a system for generating analytic summaries according to 
this invention. The system for generating analytic summa 
ries 100 comprises a controller 5; a memory 15, a parts of 
speech tagging circuit 25; an informativity determining 
circuit 85; and a loW informativity compressing circuit 90 
connected to an input/output circuit 10. The input/output 
circuit is connected via communication links 110 to infor 
mation source 200 Which provides access to information 
content portions 300. 
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[0034] The controller retrieves information content por 
tions 300 from information source 200 via input/output 
circuit 10 over communication links 110. In one of the 
various exemplary embodiments according to this invention, 
the information content portions 300 may be stored in 
memory 15. The parts of speech tagging circuit 25 is 
activated to determine parts of speech of each constituent in 
each of the information content portions 300 stored in 
memory 15. The informativity determining circuit 85 is 
activated to determine the informativity of each part of 
speech of each sentence. The loW informativity compressing 
circuit 90 is activated to compress the constituents Which 
have loW informativity While maintaining the grammatical 
ity and readability of the sentence. 

[0035] For example, When a string of multiple adjectives 
in a sentence all modify the same noun the additional 
adjectives simply modify the core or essential adjectives. 
The additional adjectives are determined by the informativ 
ity determining circuit 85 as modifying a modi?er. Since the 
additional adjectives provide only a small increase in infor 
mation content, they may be compressed Without signi? 
cantly affecting the meaning of the phrase. 

[0036] The phrase “The big old green boat Was in the cold 
dirty Water” contains the three adjectives “big, old and 
green” all modifying the phrase “boat”. Adjectives With loW 
informativity are compressed. In one of the various exem 
plary embodiments according to this invention, the ?rst and 
last adjectives are retained since they have the highest 
degree of informativity. The middle adjectives in strings of 
adjectives are compressed since they are modi?ers of modi 
?ers With the loWest degree of informativity and do not 
affect the grammatical readability of the phrase. 

[0037] The stored content portions 300 are compressed 
Without signi?cantly affecting the meaning of the phrase or 
sentence. It Will be apparent hoWever that in various alter 
native embodiments, the core or essential adjective may be 
determined using deep syntactic parsing or any other knoWn 
or later developed method of determining the informativity 
of the parts of speech of the content portions Without 
departing from the spirit or scope of this invention. 

[0038] The constituents Which are determined to have loW 
informativity are then compressed by the loW informativity 
compressing circuit 90. The loW informativity compressing 
circuit compresses each constituent based on informativity 
and grammatical readability. Constituents having loW infor 
mativity and loW affect on grammatical readability are 
compressed ?rst, folloWed by constituents of successively 
higher informativity and loW affect on grammatical read 
ability until a desired measure of compression of the sen 
tence is reached. The compressed parts of speech may be 
indicated to the user by compression placeholder characters 
such as “+” or “ . . . ”, by an icon or symbol, by a display 

attribute change such as a change in font color or italiciZa 
tion or any other knoWn or later developed method of 
indicating a change in the text. 

[0039] In an alternative exemplary embodiment according 
to this invention, text content information may be used to 
modify the compression applied to a content portion. For 
example, if the content portion is determined to describe 
geographic or topological information, the informativity 
ranking of locative information in the uncompressed text 
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Would be increased. An increase in the ranking Would render 
locative information less likely to be compressed in the 
resultant analytic summary. 

[0040] Since a user may Wish to revieW compressed 
material, the compressed constituent may be selected for 
decompression by double clicking on the compression 
placeholder character, right mouse clicking or any other 
knoWn or later developed method of selecting text. The 
selected constituent is then displayed in the uncompressed 
form in the analytic summary. 

[0041] FIG. 3 is a ?oWchart outlining a ?rst exemplary 
method for generating analytic summaries according to this 
invention. The process starts at step and control is trans 
ferred to step S20. In step S20, the content portions con 
taining the text to be summariZed are retrieved. The content 
portions may be provided in a memory device, a digital 
and/or electronic book, an electronic ?le or document or 
may be provided by an information source such as an 
electronic library, document repository, hypertext server or 
any other knoWn or later developed method of providing 
information. Control is then transferred to step S30 Where 
the parts of speech of the phrases or sentences in the content 
portions are determined and tagged. Any method of parts of 
speech tagging that provides for the determination of Words 
or phrases that are modi?ers of the informative core of the 
phrase or sentence may be used in the practice of this 
invention. Control is then transferred to step S40 Where the 
?rst constituent of the ?rst sentence is selected. 

[0042] Control then continues to step S50 Where the 
informativity of each constituent is determined. Informativ 
ity of a constituent is a measure of the additional information 
provided by the constituent and the effect removal of the 
constituent Would have on the grammatical sense and read 
ability of the phrase or sentence. For example, the informa 
tivity of a constituent may be determined using a template to 
match the occurrence of constituents that occur in sentences. 
In one of the various exemplary embodiments according to 
this invention, a table of templates encodes patterns for 
determining loW informativity constituents and associated 
actions to be taken to compress the determined loW infor 
mativity constituents While maintaining grammatical read 
ability. HoWever, it Will be apparent that any knoWn or later 
developed method of determining the informativity of con 
stituents may be used in the practice of this invention. 
Control continues to step S60. 

[0043] In step S60 a determination is made Whether the 
informativity of the constituent and effect on the grammati 
cal readability is loW. Since parts of speech such as modi?ers 
of modi?ers have loW informativity, they add little infor 
mation content to a phrase or sentence and may be com 
pressed Without signi?cant loss of the information content 
and/or the grammatical readability of the phrase or sentence. 
Therefore, if the constituent is determined to have loW 
informativity, control continues to step S70 Where the con 
stituent is compressed, otherWise the modi?er is determined 
to have a high degree of informativity and control continues 
to step S80 Without compressing the constituent. 

[0044] In step S80, a determination is made Whether there 
are additional constituents to be processed. If additional 
constituents remain to be processed, control continues to 
step S90 Where the next constituent in the sentence is 
selected. Control is then transferred to step S50 and the steps 
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S50-S90 are repeated until it is determined in step S80 that 
no additional constituents remain to be processed. When it 
is determined that no additional constituents remain to be 
processed, control continues to step S100 and the process 
ends. 

[0045] FIG. 4 is an expanded vieW of a second exemplary 
embodiment of the system for generating analytic summa 
ries 100 according to this invention. The system for gener 
ating analytic summaries 100 comprises a controller 5; an 
input/output circuit 10; a memory 15; optional subordinate 
clause compressing circuit 20; a parts of speech tag circuit 
25; a prepositional/adverbial phrase of location compressing 
circuit 30; a prepositional/adverbial temporal phrase com 
pressing circuit 35; a prepositional/adverbial phrase of man 
ner compressing circuit 40; a noun determining circuit 45; a 
verb determining circuit 50; a consecutive adjective com 
pressing circuit 55; a consecutive adverb compressing cir 
cuit 60; an intensifying adverb compressing circuit 65; an 
enumerating adverb compressing circuit 70; a main verb 
determining circuit 75; an explitive/connective adverb com 
pressing circuit 80 and optional tunable summary generating 
circuit 85. 

[0046] The input/output circuit 10 is connected via com 
munication links 110 to an information source 200 that 
provides access to information content portions 300. The 
controller 5 activates the input/output circuit 10 to retrieve 
one or more of the information content portions 300 pro 
vided by information source 200 over the communication 
links 110. In one of the various exemplary embodiments, the 
information source 200 may be a hypertext document server. 
HoWever, it Will be apparent that any information source 
such as a digital library server, document collection server, 
hypermedia text collection server or any other knoWn or 
later developed method of providing information to a user 
may be used in the practice of this invention. 

[0047] Similarly, the information content portions may be 
hypertext mark-up language documents, documents in an 
electronic collection or library, hypermedia documents or 
any other knoWn or later developed information content 
portions. In various other exemplary embodiments accord 
ing to this invention, the information content portions 300 
may be stored directly in memory 15. In still other exem 
plary embodiments according to this invention, the infor 
mation content portions 300 are retrieved and the optional 
tunable summary generating circuit 85 is activated to create 
a tunable text summary based on the retrieved content 
portions 300. The tunable text summary may be stored in 
memory 15. The tunable summary may then be used as input 
to the system for generating analytic summaries according to 
this invention to generate an analytic summary based on the 
previously compressed tunable summary. The optional sub 
ordinate clause compressing circuit 20 may be activated to 
suppress subordinate clauses as a pre-processing or post 
processing step according to this invention. 

[0048] The retrieved information content portions 300 
may be stored in memory 15. The parts of speech tag circuit 
25 is then activated to identify the parts of speech Within 
each of the information content portions 300. The parts of 
speech tag circuit 25 may include but is not limited to any 
syntactic parser and/or parts of speech tagger or any other 
knoWn or later developed method of parts of speech tagging. 

[0049] The controller 5 activates the prepositional/adver 
bial phrase of location compressing circuit 30 for each 
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phrase in the information content portions 300. The prepo 
sitional/adverbial phrase of location compressing circuit 30 
determines each prepositional/adverbial phrase of location 
or locative adverbial phrase that modi?es a given entity or 
event in the phrase. The prepositional/adverbial phrase of 
location compressing circuit 30 compresses each preposi 
tional /adverbial phrase of location that modi?es a given 
entity or event except the ?rst. For example, given the phrase 
“He ate the donuts in the kitchen near the WindoW”, the 
prepositional phrases of location are 1) “in the kitchen” and 
2) “near the WindoW”. The ?rst prepositional phrase “in the 
kitchen” is retained and the second prepositional phrase 
“near the WindoW” is compressed. Though the phrase is 
compressed, the overall meaning and grammatical readabil 
ity of the phrase or sentence is maintained. The reader of the 
analytic summary Will still understand the action to have 
occurred “in the kitchen” since only the secondary location 
information “near the WindoW” is compressed. In various 
other exemplary embodiments according to this invention, 
the phrases may be removed instead of being compressed 
Without departing from the spirit or scope of this invention. 

[0050] The controller 5 activates the temporal preposi 
tional/adverbial phrase compressing circuit 35 to determine 
each temporal prepositional/adverbial phrase that modi?es a 
given entity or event in the phrases or sentences of infor 
mation content portions 300. The temporal prepositional/ 
adverbial phrase compressing circuit 35 then compresses 
each temporal prepositional/adverbial phrase that modi?es a 
given entity or event except the last. The compressed 
prepositional/adverbial phrases may be indicated to the user 
by characters such as “+” or “ . . . ”, by an icon or symbol, 

by a display attribute change such as a change in font color 
or italiciZation or any other knoWn or later developed 
method of indicating a change in the text. 

[0051] For example, given the sentence “He ate the donuts 
in the kitchen at 4 pm on Sunday”, the ?rst temporal phrase 
is “at 4 pm” and the second temporal phrase is “on Sunday”. 
Therefore the phrase “at 4 pm” is compressed and the 
resulting phrase is “He ate the donuts in the kitchen on 
Sunday”. 

[0052] The controller 5 activates the prepositional/adver 
bial phrase of manner compressing circuit 40 to compress 
each of the prepositional/adverbial phrases of manner in 
each phrase or sentence of the information content portions 
300 except the last. For example, given the phrase or 
sentence “He painted the garage door according to the 
directions With very smooth strokes”, the ?rst prepositional/ 
adverbial phrase of manner is “according to the directions”. 
The phrase “With very smooth strokes” is the second prepo 
sitional/adverbial phrase. The prepositional/adverbial phrase 
of manner compressing circuit 40 compresses the original 
phrase to “He painted the garage door With very smooth 
strokes.” As discussed above, the resulting compressed 
phrase or sentence may indicate the compressed material 
using any knoWn or later developed method of indicating a 
change in the phrase or sentence. The resulting phrase or 
sentence is compressed and yet still conveys the essential 
meaning While preserving the grammatical readability of the 
phrase. 

[0053] The controller circuit 5 activates the noun deter 
mining circuit 45. The noun determining circuit 45 deter 
mines the nouns occurring in a phrase or sentence. The 
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consecutive adjective compressing circuit 55 is activated to 
compress consecutive adjectives describing each determined 
noun. The compression may be accomplished by compress 
ing a string of adjectives describing a noun to the ?rst and 
last adjectives in the string. For example, given the sentence 
“The big old green boat Was in the cold dirty Water”, the 
noun “boat” is modi?ed by the string of consecutive adjec 
tives “big old green”. The consecutive adjective compress 
ing circuit 55 compresses the string of consecutive adjec 
tives to “big green” by compressing all adjectives except the 
?rst and last consecutive adjectives in the string. 

[0054] Similarly, the noun “Water” is modi?ed by the 
string of adjectives “cold murky dirty”. The consecutive 
adjective compressing circuit 55 compresses the string of 
consecutive adjectives to “cold dirty”. The resulting sen 
tence or phrase “The big green boat Was in the cold dirty 
Water” re?ects a compression Which does not substantially 
disturb the meaning or grammatical readability of the phrase 
or sentence. As discussed above, compression of phrases 
may be indicated to the user With an icon, a speci?c display 
character, a display attribute change or any other knoWn or 
later developed method of indicating a change in the text. 

[0055] The controller 5 activates the verb determining 
circuit 50 to determine each verb in the phrase or sentence. 
The consecutive adverb compressing circuit 60 is activated 
to compress strings of consecutive adverbs modifying each 
determined verb in the phrase or sentence. The strings are 
compressed by retaining only the ?rst and last adverb in each 
string of consecutive adverbs. As discussed above, compres 
sion of phrases may be indicated to the user using any 
knoWn or later developed method of indicating a change in 
the text. 

[0056] For example, the phrase or sentence “Dad takes a 
brisk Walk before breakfast every day during the summer.” 
contains tWo adverbial phrases, “before breakfast” and 
“every day during the summer.” The ?rst adverbial phrase 
“before breakfast” is compressed and the resulting phrase 
becomes “Dad takes a brisk Walk every day during the 
summer.” The phrase or sentence is thereby compressed 
Without any substantial loss of meaning or grammatical 
readability. 

[0057] The intensifying adverb compressing circuit 65 is 
activated to compress intensifying adverbs immediately 
preceding adjectives. For example, the adverbs “very”, 
“aWfully” and other intensifying adverbs are compressed by 
the intensifying adverb compressing circuit 65. As discussed 
above, the compressed intensifying adverbs are indicated by 
a character, icon or display attribute change in each com 
pressed phrase or sentence. 

[0058] The enumerating adverb compressing circuit 70 is 
activated to compress the enumerating adverbs. Enumerat 
ing adverbs include “?rstly”, secondly and other enumerat 
ing adverbs determined by the parts of speech tag circuit 25. 

[0059] The main verb determining circuit 75 is activated 
to determine the main verb in the phrase or sentence based 
on the parts of speech tag circuit 25. The expletive/connec 
tive adverb compressing circuit 80 is activated to compress 
expletive adverbial phrases such as “there are” and connec 
tives such as “that” or “Which”. The compression of con 
nectives may require recognition of ?xed phrases such as the 
phrase “It might be the case that John Will go to the store.” 
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The connective that connects the idiomatic phrase “It might 
be the case” carries a small amount of information content 
and may be compressed With little effect on the substantial 
meaning of the sentence, provided the main verb of the 
remainder is adjusted in a deterministic Way. Fixed phrases 
like these can be recogniZed With a template, and the 
required change of the main verb can be adjusted determin 
istically using the actual verb used in the ?xed phrase. As an 
example, the folloWing template matches “It might be the 
case that” and a number of related cases: 

It AV (to) be (the caseItrue) that S (1) 

[0060] In the case of “It might be the case that”, the 
variable AV has “might be” as its value. This is combined 
With the main verb of the remainder S, “might Will go”. This 
is not itself a grammatical construction, hoWever it Will be 
apparent that by using the Well knoWn principles of the logic 
of modality, this can be reduced to “might go”. Both these 
templates and the rules of modality can be implemented 
using ?nite state descriptions, table lookups or any other 
knoWn or later developed method. Each phrase or sentence 
in the information content portions 300 is analyZed. The 
analytic summary that is generated preserves coherency, 
punctuation and grammatical readability. 
[0061] The order of the activation has been described in a 
particular order for discussion purposes. HoWever, it Will be 
apparent that any one or more of the circuits may be 
activated in any order in the practice of this invention. 

[0062] FIG. 5 is a ?oWchart outlining a second exemplary 
method for generating analytic summaries according to this 
invention. The process starts at step S100 and continues to 
step S105. In step S105, the content portions to be summa 
riZed are retrieved. Control then continues to step S110 
Where the parts of speech of the constituents of the phrases 
or sentences of the content portions are determined and 
tagged. 
[0063] The parts of speech of the phrases or sentences may 
be determined using shalloW parsing systems, deep parsing 
systems or any other knoWn or later developed method of 
determining parts of speech tags for a phrase or sentence. 

[0064] Control then continues to step S120 Where the 
prepositional/adverbial phrases of location are determined. 
All prepositional/adverbial phrases of location except the 
?rst prepositional/adverbial phrase of location modifying an 
event or entity are compressed. Control continues to step 
S130. As discussed above, compression of prepositional/ 
adverbial phrases of location may be indicated to the user 
With any knoWn or later developed method of indicating a 
change in the text. 

[0065] In step S130, all temporal prepositional/adverbial 
phrases except the last prepositional/adverbial phrase modi 
fying an event or entity are compressed. Control then 
continues to step S140 Where all prepositional/adverbial 
phrases of manner except the last prepositional/adverbial 
phrase of manner are compressed. As discussed above, 
compression of prepositional/adverbial phrases of manner 
may be indicated to the user With any knoWn or later 
developed method of indicating a change in the text. Control 
then continues to step S150 Where the nouns and verbs of 
each prepositional phrase are determined. In step S160, the 
consecutive adjectives modifying each of the determined 
nouns in the phrase or sentence are determined and control 
continues to step S170. 
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[0066] The adjectives determined in step S160 are com 
pressed in step S170. For example, strings of consecutive 
adjectives may be replaced With the ?rst and last adjectives 
in the string. Since the ?rst and last adjectives provide 
substantially all the meaning of the adjective phrase, the 
overall meaning of the phrase is preserved. Adjectives 
conveying little information content are compressed While 
the grammatical readability of the phrase or sentence is 
maintained. Control continues to step S180. 

[0067] In step S180 consecutive adverbs that modify each 
of the determined verbs are identi?ed. Control continues to 
step S190 Where the determined adverbs are compressed. 
For example, strings of adverbs may be replaced With the 
?rst and last adverbs in the string. Since the ?rst and last 
adverbs provide substantially all the meaning of the adver 
bial phrase, the meaning is preserved and grammatical 
readability of the phrase is preserved. Control continues to 
step S200 Where the intensifying adverbs preceding adjec 
tives are compressed. Intensifying adverbs may include for 
example, “very”, aWfully” and other intensifying adverbs 
determined by the parts of speech tagging step S110. 

[0068] The enumeration adverbs in the sentence are com 
pressed in step S210. The enumeration adverbs may include 
for example, “?rstly”, “secondly” and other enumeration 
adverbs determined during the tag parts of speech step S110. 
Control then continues to step S220 Where the main verb in 
the sentence or phrase is determined. 

[0069] In step S230, the expletive and connective adver 
bial phrases that precede the main verb are compressed. As 
discussed above, expletive adverbs such as “there are” are 
compressed. Similarly connectives such as “that” or 
“Which” are compressed. Control then continues to step 
S240 Where optional subordinate clauses are compressed. In 
various alternative embodiments according to this invention, 
subordinate clause compression may be optionally per 
formed before or after any of steps S105-S240 discussed 
above. Control then continues to step S250 Where the 
process ends. 

[0070] FIG. 6 is an exemplary text. The exemplary text 
contains several sentences containing information that can 
be compressed using the systems and methods according to 
this invention. 

[0071] FIG. 7 is an exemplary text With markers indicat 
ing the text that has been changed. Compressed text is 
indicated betWeen angled brackets “< >”. Added text is 
underlined. 

[0072] For example, the phrases <near the WindoW> and 
<at 4 pm> have been compressed since “on Sunday” is the 
last temporal prepositional/adverbial phrase. The phrases 
<stale> and <half-torn> are compressed since these phrases 
are not the ?rst and last adjectives in the string of consecu 
tive adjectives. The phrase <during dinner every day> is 
compressed since the phrase is not the ?nal adverbial phrase 
modifying the verb. Finally the phrase <It might be that case 
that> is compressed and the verb phrase <Will> is adjusted 
to “might” since the connective adverbial “that” is deter 
mined. 

[0073] FIG. 8 is an exemplary analytic summary indicat 
ing the compressed text by the compression placeholder or 
indicator “ . . ”. The user may select the compression 

placeholder or indicator by clicking on it With a mouse or 
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selecting it With any method of selection. The selected 
portions of the analytic summary are then expanded by 
displaying the compressed text. If adjustments to the text are 
required, such as the adjustment of the verb “Will” to 
“might” discussed above, the recogniZed phrase such as “It 
might be that case that” Will also be displayed. 

[0074] FIG. 9 is an exemplary analytic summary shoWing 
a compression placeholder or indicator that has been 
expanded. The compression placeholder or indicator asso 
ciated With the phrase <during the dinner every day> has 
been selected. It Will be apparent that any method of 
indicating compressed text and any method of selecting 
compressed text may be used in the practice of this inven 
tion. 

[0075] FIG. 10 is an exemplary analytic summary accord 
ing to a second exemplary embodiment of this invention in 
Which compressed portions are indicated by changing a 
display attribute of the text. For example, by bolding the font 
or typeface of the Word folloWing the compressed text. 
Similarly the compressed text may be indicated by bolding 
of the font or typeface of the text preceding the compressed 
text or any other knoWn or later developed method of 
indicating changes to the text. The bolded text may be 
selected by clicking or highlighting of the text or any other 
knoWn or later developed method of selecting text. 

[0076] FIG. 11 is a table of exemplary sentences to be 
compressed in multiple languages. Each sentence contains 
an English sentence and the sentence Written in the Dutch, 
German, French, Chinese and Japanese languages. The 
compression of constituents having loW informativity is 
shoWn With a strike through. An English language gloss With 
a literal translation appears beloW each alternate language 
phrase to indicate the constituents in each phrase for each 
language. Thus, it Will be apparent that the system for 
generating analytic summaries 100 can be used With any 
language for Which parts of speech, informativity of con 
stituents and grammatical readability can be determined. 

[0077] For example, the ?rst phrase “He ate the donuts in 
the kitchen near the WindoW at 4 pm on Sunday” shoWs an 
English language gloss of the corresponding Dutch phrase 
indicating that the Dutch language parts of speech having 
loW informativity may be easily identi?ed and compressed. 
The English language gloss of the corresponding German 
phrase reveals a different ordering of Words or phrases that 
occur in English. HoWever, since each of the parts of speech 
are determined to relate to the same objects, the compression 
of constituents having loW informativity and loW effect on 
grammatical readability can still be accomplished. 

[0078] Similarly, the English language glosses of the cor 
responding French, Chinese and Japanese language phrases 
also reveal different ordering compared With the English 
phrase. HoWever, since the parts of speech for each event or 
object in the sentence are easily identi?able and easily 
processed, these differences have no signi?cant impact on 
the generation of an analytic summary according to this 
invention. 

[0079] FIG. 12 shoWs a ?rst exemplary template storage 
structure 600 for storing templates for matching and com 
pressing parts of speech according to one of the various 
embodiments of this invention. The templates are merely 
illustrative of the types of determining and compression of 








